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Parent and Child Characteristics Impacting Identification of Children With DLD
Chairperson: Julie A. Wolter
Purpose: Previous research has shown that children with developmental language
disorder (DLD) and dyslexia are under-identified in the general population. Parent or
caregiver concern is a primary referral tool for these conditions, but may fail to
accurately align with the actual presence of a disorder. The purpose of this study was to
examine child and parent characteristics related to a child’s likelihood of receiving a
diagnosis of DLD.
Methods: Within a large, 5-year, longitudinal study, kindergartener performance on a
battery of speech, language, and literacy measures was examined to identify children with
and without DLD and possible risk of dyslexia. Background information on caregivers,
including overall concerns on their child’s development, caregiver education level(s), and
family socioeconomic status (SES) were collected through an intake questionnaire. A
Pearson correlational analysis was conducted to identify any relationships such as the
association between children’s language-literacy levels and caregiver concerns.
Results: For children with DLD and/or dyslexia, caregiver concern was significantly
associated readily observed developmental skills such as expressive language and word
reading abilities. Caregiver concern, however, was not related to children’s receptive
language skills. Insufficient data was available to explore associations between caregiver
education levels or family SES and likelihood of receiving a referral for DLD.
Conclusions: Children DLD and dyslexia may be under-identified due to referral
practices that may fail to accurately identify many children with language and literacy
challenges. Updated screening and diagnostic procedures are needed for both DLD and
dyslexia to help more children get access to needed services.
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Parent and Child Characteristics Impacting Identification of Children With DLD
Communication skills are a prerequisite for forming relationships, learning, and
contributing to communities. To effectively communicate with others, people need access to
language. A language is a rule-governed, symbolic tool that people use to communicate with
each other through speaking, writing, or the use of other symbols (e.g., Berko Gleason, 2005).
Any language system is sufficient for communicating with others, so long as the communication
partner(s) understand and can use the shared symbol set. Spoken language users must acquire
five core components to communicate effectively: 1) knowledge of the sounds in their language
and how those sounds may be put together (i.e., phonology); 2) how meaningful units of
language, morphemes, may be combined to make words (i.e., morphology); 3) the meaning of
those words (i.e., the lexicon or vocabulary); 4) the rules of how words may be put together to
form meaningful sentences (i.e., syntax); and 5) knowledge of how, when, why, and to whom
one should communicate (i.e., the pragmatic structure of a language; ASHA, 2021). Language
users must exercise a strong command over these skills to effectively learn to read, achieve
academic success, and to engage in social interactions with others.
Typical Language Acquisition
Most children acquire one (or more) spoken language(s) in an implicit way without any
explicit teaching or instruction. Typical language acquisition begins when an infant is still in
utero; children begin learning the sounds of their language as soon as they can hear. After birth,
children gain greater access to language by listening to the people in their environment and
engaging in communicative exchanges with those people. Caregivers support early language
acquisition (and later literacy development) by frequently talking with young children and by
exposing them to new words, concepts, and ideas via spoken conversations and by engaging in
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shared book reading experiences. High-quality, early experiences such as these provide the
foundation for developing language skills – even when children have a language delay or
disorder (Zauche et al., 2016). Children with these strong language foundations typically enter
kindergarten ready to engage with grade-level curricula. They often learn to read, write, and
improve their communication skills as they progress through their general education programs.
Language Delays and Disorders
While most children follow this typical progression of language development, some
children fail to achieve these language milestones at the same rate as their peers. In some cases,
children receive fewer high-quality language experiences before they start school, and this may
negatively impact their ability to access grade-level curricula. These children may exhibit poorer
language expression and comprehension skills and smaller vocabulary sizes than their peers
(e.g., Hart & Risley, 1995). Robust early intervention programs are integral to mitigating these
language differences that are due to decreased language and literacy exposure and can help close
the language gap to boost children’s language abilities (American Speech-Language Hearing
Association, 2022). However, some children continue to struggle with language comprehension
and expression even with receiving early intervention. These children have persistent deficits in
understanding and/or using language that cannot be explained by low-quality early language
experiences.
Assigning a label to describe these children’s language deficits is essential to help them
access services and to help researchers communicate on the topic. Unfortunately, deciding on
consistent terminology has been a struggle for researchers, families, and clinicians (Leonard,
2020). In recent history, many researchers have used the term specific language impairment
(SLI) to refer to children with language impairments not otherwise explained by another
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developmental disorder or intellectual disability (Paul, 2020). SLI is a highly specific term that
has narrow diagnostic criteria meant to provide researchers with a consistent way to categorize
children’s language abilities for research comparison purposes. This term, however, is not used
in everyday clinical practice, and as such it is commonly misunderstood by caregivers and
related service providers who often do not understand why or how SLI differs from language
disorders associated with developmental or cognitive impairments. This misunderstanding may
partially explain why language impairments are regularly undiagnosed by caregivers and related
practitioners.
Parents and grassroots advocacy groups have recently made a great effort to increase
awareness of the breadth and prevalence of language disorders in the general population. One
major organization based in the United Kingdom, Raising Awareness of Developmental
Language Disorder (RADLD), led an effort informed by researchers, parents, and service
providers to establish a new diagnostic term: developmental language disorder (DLD; RADLD,
2021). The term DLD is an all-encompassing term that includes those children with language
delays, impairments, disorders who experience difficulties understanding and/or using spoken
language in the absence of other medical conditions, such as cognitive impairment, traumatic
brain injury or hearing loss (Bishop et al., 2016; Bishop et al., 2017; Leonard, 2014; Tomblin et
al., 1997). Many researchers, clinicians, and advocates for children with language deficits now
encourage using the term DLD. While SLI, DLD, and the more general “language disorder” are
still used by varying parties and with different purposes, many of the research studies and
conclusions focus on the same general group of children. In this paper, this general population of
children with language impairments that includes those with language disorders, delays, and
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deficits, such as those diagnosed with the specific research term of SLI, will be referred to as
children with DLD.
Children with DLD present with expressive and receptive language deficits not otherwise
explained by a biomedical etiology (Bishop et al., 2017). Their difficulties are characterized by
persistent phonological deficits related to broader language challenges (Bishop et al., 2017; Catts
et al, 2001; Schwob et al., 2021), morphosyntax deficits (Bishop et al., 2016; Bishop et al., 2017;
Schwartz et al., 2009), disjointed narrative and expository discourse (Bishop et al., 2017; Scott &
Windsor, 2000), and deficits in word-finding, semantics, pragmatics, and verbal memory (Bishop
et al., 2017). Children with DLD commonly use shorter sentences, speak with less complex
syntax, include more grammatical errors, and display poorer comprehension of complex
sentences (Schwartz, 2009; Scott & Windsor, 2000). As such, these children are at risk for
significant long-term academic and social challenges (Catts et al., 2008; Conti-Ramsden, 2008,
2018; Dubois et al., 2020; Schwartz et al., 2009; Scott & Windsor, 2009; Tomblin et al., 2003;
Winstanley et al., 2021).
DLD is persistent and negatively impacts academic and literacy achievement. In a 2003
study, Tomblin and colleagues found that 60% of kindergarteners diagnosed with DLD
continued to have deficits in language and literacy skills when measured again in second and
fourth grade. Approximately 50% of children with DLD have dyslexia and vice versa
(McArthur, Hogben, Edwards, Heath, & Mengler, 2000). Children with DLD present with
numerous weaknesses in their language abilities. Additionally, young children with DLD often
display poorer initial reading abilities and fail to catch up to their peers (Catts et al., 2008). These
early deficits contribute to poorer academic outcomes in secondary and post-secondary
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education. Individuals with DLD are less likely to complete higher-level education compared to
their TD peers (Conti-Ramsden, 2018; Dubois et al., 2020).
In addition to challenges with academic and literacy achievement, DLD contributes to
poor social communication skills and poorer quality of life into adulthood. Adults with these
language challenges are more likely to have low-income, less skilled jobs and remain
unemployed for longer periods of time (Conti-Ramsden, 2018; Dubois et al., 2020).
Additionally, they are at an increased risk of developing anxiety and depression (Conti-Ramsden,
2008), and may experience challenges in living independently, forming friendships, and
developing high self-esteem (Dubois et al., 2020). Youth with DLD also are overrepresented in
the juvenile criminal justice system. In a recent study of 145 youth offenders, 50-60% of those
young adults had clinically significant DLD (Winstanley et al., 2021). When controlling for other
key variables associated with reoffending (nonverbal IQ, age at first offense, number of previous
offenses, and composite adversity score), DLD "remained the strongest independent predictor [of
reoffending], with DLD participants over 2.5 times more likely to reoffend within a year
(Winstanley et al., 2021, p. 401).”
Prevalence of DLD
In the past twenty-four years, researchers have worked to estimate the prevalence of what
we are now referring to DLD in the general population. Obtaining an accurate prevalence value
helps clinicians measure the effectiveness of their diagnostic procedures and determine how
much funding should be allocated to research the disorder in question. In a 1997 study, Tomblin
and colleagues estimated that at least 7% of the 6,994 kindergarteners in their study had specific
language impairment (SLI). Less than one third of the children identified in their study had
received any speech-language therapy (Tomblin et al., 1997). Norbury and colleagues found
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nearly identical results to Tomblin and colleagues’ work in their 2016 prevalence study (Norbury
et al, 2016; Tomblin et al., 1997). After screening 7,267 children ages 4-5, Norbury and
colleagues found that at least 7% of their participants had DLD (Norbury et al., 2016). Thirty
nine percent of these children had received speech-language therapy services, the majority of
which were rendered through private therapy. Only 3.5% of these children had a statement of
special education (a formal document outlining access to therapy services in the public-school
setting in the United Kingdom).
Current prevalence rates of DLD are not consistent with the rates of identifying children
with DLD. While at least 7% of children in the general population may have DLD, less than 40%
of those children are being identified to receive services (Norbury et al., 2016; Tomblin et al.,
1997; Zhang & Tomblin, 2000). Failing to identify these children leads to poor academic and
social outcomes for these children as they grow and enter adulthood. Current diagnostic practices
are insufficient to identify children with DLD and get them connected with speech/language
services. Issues with current diagnostic procedures stem from lack of knowledge about how
children with DLD present in early childhood and the challenges associated with early
identification.
Challenges of Early Identification and DLD Diagnosis
Early identification and treatment are key elements needed to reduce negative academic
and social outcomes for children with DLD. For early identification services to be effective,
children must be identified, accurately diagnosed, and referred for speech/language services in a
timely manner. There are several challenges to early identification and diagnosis of DLD and
these will be discussed in the following sections. First, systematic screening for DLD at school
entry does not yet exist in a standard or consistent way in the United States. Moreover, even if

6

there is an effort in preschools and kindergartens to screen for DLD, early language screening
instruments are not yet developed to sensitively identify those students who will go on to have
long-term challenges in areas such as language syntax, morphology, and narrative discourse. As
such, practitioners are currently reliant on parental and teacher reports to help identify children at
risk for DLD, and there are challenges with this method for early identification (Komesidou et
al., 2022).
DLD May Be Hidden
Children with DLD may be overlooked or ignored if DLD occurs without concomitant
deficits. DLD can be relatively hidden, especially if a child’s primary deficit is in comprehension
(Nation et al., 2004). If referring parties are not familiar with characteristics of DLD, they may
fail to identify children with these traits. In a study of 245 twin children, over half of the children
who met the criteria for a language disorder had not received speech-language services (Bishop
& McDonald, 2009). These “non-referred children” scored at least as poorly on language
assessment tools as children who had received speech-language services; in many cases,
performing more poorly than their peers who were in therapy. However, they were not identified
because they only presented with a language impairment and not concomitant deficits such a
speech sound disorder.
Often, children need to exhibit noticeable, atypical development and/or behaviors to be
identified for services (Bishop & Hayiou-Thomas, 2008; McGregor, 2020; McGregor et al.,
2020; Morgan et al., 2017; Tomblin et al., 1997; Zhang & Tomblin, 2000; Wittke & Spaulding,
2018). The terms noticeable and atypical mean that these behaviors are readily perceived by
untrained others, such as caregivers or teachers. One common noticeable difference that is
readily identifiable by others is that of speech sound disorders. Children are more likely to
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receive services if they exhibit a concomitant speech sound disorder, particularly a phonological
disorder (Bishop & Hayiou-Thomas, 2008; Tomblin et al., 1997; Zhang & Tomblin, 2000).
Another factor impacting the likelihood of receiving services is behavior in learning
environments. Children who exhibit high levels of executive dysfunction are more likely to be
noticed and referred (McGregor, 2020; McGregor et al., 2020; Morgan et al., 2017; Wittke &
Spaulding, 2018). If a child does not have the specific clinical profile of DLD plus a cooccurring condition, they may be overlooked for early intervention services.
Another concomitant deficit that is highly associated with DLD is dyslexia. Although,
like DLD, dyslexia is a commonly occurring deficit and occurs in approximately 10% of the
population, children with this disorder are often not identified until later literacy challenges
emerge (Tomblin et al., 1997, Wagner et al., 2020). Unlike other co-occurring conditions where
there may be a high likelihood of receiving services, dyslexia is another challenge that is often
overlooked and may not necessarily flag educators or parents to have concerns early in grade
school. Many school systems only flag children as “at risk for dyslexia” if they have low IQ
scores or if they fail to develop fundamental reading skills at the same rate as their peers. This
method fails to adequately identify all children with dyslexia as dyslexia is not necessarily
associated with IQ. Dyslexia, as defined by Gough and Tunmer (1986), is characterized by
normal achievement in areas other than reading (e.g., typical intelligence and sensory function
without a physical disability) with a “seemingly inexplicable deficiency” in reading (p. 7). These
children may have typical comprehension when information is read to them, but only struggle
with decoding or reading words in context. If parents and educators only consider a child at risk
for dyslexia if they have a low IQ or low overall reading abilities of decoding and
comprehension, a substantial portion of children with dyslexia are missed (Wagner et al., 2020).
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Maternal Education Level and DLD
DLD diagnoses may also be missed if the referring parties are unaware that the child
shows language delays or deficits. Parents are one of the key referral sources for identifying
children with DLD before they enter school (Bishop et al., 2016; Fulcher-Rood et al., 2018).
Parents are some of the most skilled individuals at identifying a child’s strengths and weaknesses
– they know their child better than anyone (Bishop et al., 2016; Christopulous et al., 2020).
Speech-language pathologists (SLPs) rely on parental knowledge when examining children at
risk for DLD.
Parental knowledge of child development aligns closely with parental education level,
and thus far research has focused on maternal education only. Most research into parental
education level has focused on maternal education. Maternal education level is a wellestablished, predictive factor of DLD and is one of the most clinically significant risk factors for
development of a DLD (Rudolph, 2017; Vernon-Feagans et al, 2020). If a mother has a higher
education level, the child is less likely to develop a DLD. If the child from a higher-maternaleducation family does have a DLD, they tend to be identified for services earlier (Wittke &
Spaulding, 2017). Maternal education level predicts later language outcomes independently from
the influence of poverty and race as well (Vernon-Feagans et al., 2020).
Researchers believe DLD is highly associated with maternal-education level because of
how these mothers interact with their children. Mothers with higher education levels tend to
display more language-rich characteristics in their interactions with children. They speak more
frequently, have conversations with more turn-taking, and use more adult words than mothers
with lower education levels (Sultana et al., 2020). Early, robust language interactions with
mothers appears to reduce incidence of DLD (Zauche et al., 2016). Conversely, lower maternal
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education level is associated with higher incidence of DLD, lower referral rates, and underidentification of DLD (Wittke and Spaulding, 2017). While mothers with lower education levels
are still the experts on their child, they may be unfamiliar with typical developmental milestones
and miss concerning language characteristics that would necessitate a referral.
Parental Education Level and DLD
While a relatively robust volume of research exists regarding maternal education level
and DLD diagnosis, there is virtually no research available on parental education level and DLD.
Parental education level considers not only the mother’s educational history, but whomever the
primary parent(s) or caregiver(s) are for that child. Only one recent study, conducted by Chen
and colleagues, looks at parental education level as it relates to language outcomes (Chen et al.,
2020). The participants were 115 Mandarin-speaking children with hearing loss who were
receiving auditory-verbal therapy. The researchers examined how both maternal and paternal
education levels influenced the efficacy of early language intervention. They found that paternal
education level influenced the efficacy of treatment, regardless of maternal education level.
While these findings were specific to children with hearing loss, they highlight the fact that
maternal education level in isolation does not fully account for early language development.
Gathering information on both caregivers may inform our understanding of how early language
referrals are made.
In addition to enriching our understanding of early language outcomes, parental
education level also helps provide an index of language backgrounds in non-nuclear families.
The makeup of families in the United States is much broader in scope than the traditional
mother/father household. For example, single-parent households are increasingly common in the
United States. In 2016, around 24% of U.S. children lived in single-parent households, with 3%

10

living with their fathers (Eickmeyer, 2017). Single fatherhood has increased substantially in the
United States, increasing from only around 300,000 families in 1960 to over 2.6 million families
in 2011 (Livingston, 2013). Same-sex couples with children are also on the rise: at least 19% of
same-sex couples in the U.S. have children under 18 years of age (Gates, 2013). In these family
structures, using maternal education level as the primary predictor of DLD may be invalid.
Currently, no researchers have analyzed the impact of parental education level on identification
rates. Maternal education level, while useful, fails to give us a full picture of children at risk for
under-identification. One purpose of the present study is to address this gap by analyzing how
parental education level may be associated with under-identification of DLD.
Statement of Problem and Research Questions
DLD is prevalent in the general population, impacting around 7% of children (Norbury et
al., 2016; Tomblin et al., 1997). Current referral rates for DLD do not match this high
prevalence. Therefore, a breakdown must exist in current referral, intake, and diagnostic
practices. Most of the current research only examines how maternal education level impacts
referral rates for DLD, even though this system is not reflective of all U.S. families. An
examination of how parental education level relates to referral rates is necessary to update
current knowledge on what impacts early identification of DLD. The purpose of the present
study is to observe how differences in clinical profiles, family backgrounds, and referral
practices impact children with DLD who also may be identified as having dyslexia. This study is
part of a large-scale longitudinal investigation funded by the National Institutes of Health (NIH).
The following research questions were explored:
1. For children identified with DLD (and at risk for dyslexia), what percent of parents
perceived that there was a problem before the study began?
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2. What is the relationship between level of language, reading, speech development and
perception of DLD?
3. What is the parental education level of children identified with DLD with and without
dyslexia risk, and is this related to their perception of an existing deficit?
Methods
Participants
The overall sample was part of a larger study in which children’s language and literacy
skills were tested in kindergarten through second grade. The included 81 participants were
children enrolled in kindergarten classrooms in either Missoula County Public Schools (in
Missoula, Montana) or the Worcester Public School District (in Worcester, Massachusetts).
These children were members of the 2019-2020 cohort of the Orthography and Word Learning
(OWL) NIH-funded research project. Informed consent and institutional review board approval
were both obtained before data collection started.
All children in the study completed a classroom-based language and literacy screener
developed by the researcher team (see Beall et al., 2020 for details). The language and literacy
screener consisted of approximately twenty items, each assessing the participants’ receptive
language and literacy skills. The language portion of the screener involved a sentence-picture
matching task where children were presented with four, black-and-white picture options. They
were required to choose the picture that matched the sentence read aloud by an assessor, coloring
the bubble underneath their choice. The literacy portion of the screener required students to
complete a variety of literacy tasks (e.g., choosing the option that could be a word, and choosing
a written word that matches the spoken word said by the assessor). Initially, this screener was
given to an entire kindergarten class at once, with one assessor reading each item’s sentence or
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prompt twice. After the COVID-19 pandemic, the paper, in-person screener was adapted to a
digital screener to accommodate remote learning. In the remote version, students listened to a
prerecorded voice synchronized with each item, then clicked on their picture choice. The final
sample include a subset of 40 children (25 males, 15 females; M age = 5;11) who were identified
as the children at risk for literacy and/or language and in this study referred to as the DLD group.
An additional 41 children (24 males, 17 females; M age = 5;11) who passed the initial screening
participated in the study as typically developing (TD) language controls. The participating
sample’s demographic information is found in Table 1, and race and ethnicity are described in
Table 2.
Table 1
Selected Demographic Characteristics of Research Participants (n = 81)
Variable
Age (low, high, average – years; months)
Gender (male, female)
IEP History (yes, no)

TD (n = 41)
5;6, 7;0; 5;11
59%, 41%
20%, 80%

DLD (n = 40)
5;6; 6;10; 5;11
62.5%, 37.5%
35%, 65%

CELF-5 CLS (%ile rank)

> 25th

≤ 25th %ile

High ≥ 45th
Mid 25th – 45th
Low ≤ 25th %ile
Note. TD = children with typical language development; DLD = children with developmental
language disorder; CELF-5 CLS = Clinical Evaluation of Language Fundamentals – Fifth
Edition Core Language Score; WJIV LWID = Woodcock Johnson – Fourth Edition Letter-Word
Identification Score
WJ-IV LWID (%ile rank)

>25th - < 85th
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Table 2
Race and Ethnicity of All Research Participants (n = 81)
Variable
Race (all participants)
White
Mixed
Not reported
Black/African American
American Indian/Alaska Native
Asian
Ethnicity
Not Hispanic/Latino
Hispanic/Latino
Not reported

% of sample (n = 81)
71.60%
12.35%
8.64%
3.70%
2.47%
1.23%
72.84%
20.99%
6.17%

Parent Information
Once the participants were identified according to the TD and DLD groups, the
researchers sent home questionnaires for parents/guardians to complete. Caregivers identified
themselves as “Parent/Guardian 1” or “Parent/Guardian 2” on the forms. These questionnaires
targeted the following topics: demographic information (child and family), family SES via gross
annual income in 2019, parental education level, previous IEP diagnoses, and concerns on a
variety of developmental areas before the study began. Caregiver concern levels across
developmental areas are recorded in Table 3. These areas of concern included the following:
receptive language (understanding others at home and at school), expressive language
(expressing his/her thoughts while speaking), reading skills (decoding and comprehension),
writing skills (spelling and sentence composition), attention, memory, and speech intelligibility
(accurate speech sound production). Expressive language skills, decoding, spelling, sentence
composition, attention, memory, and speech sound production are readily identifiable by
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untrained others. Receptive language skills and reading comprehension are less noticeable.
Table 3.
Caregiver-Reported Developmental Concerns for Participants in the TD and DLD Groups
Caregiver Concern
TD (n = 41)
DLD (n = 40)
Receptive Language
Home
0
3
School
0
4
Expressive Language
1
14
Reading
Decoding
1
9
Comprehension
1
6
Writing
Spelling
0
9
Composition
4
1
Attention
4
13
Memory
7
9
Speech Sound Production
3
15
Note. The number reported in each column represents the number of children in the group a
caregiver reported a concern for; TD = typical language development; DLD = developmental
language disorder; Home = understanding spoken language at home; School = understanding
spoken language at school

Socioeconomic status (SES) varied within and across the TD and DLD groups. SES levels
for participating families in both groups are displayed in Table 4. It should be noted that this
question of income was left blank by many participating parents and over half of the data is
missing for this question. Only 9 of 40 families in the TD group reported socioeconomic status.
Of those in the TD group who reported income, 78% of families (7/9) reported a gross annual
income of $45,000 per year. For those families associated with our DLD sample, only 18 of the
40 families reported SES levels. Of those DLD families who reported income, approximately
72% were making at least $45,000 per year.
Given the limited number of participating families who completed the SES portion of the
caregiver/parent questionnaire and the limited range of gross annual income, a subsequent
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correlational analysis was not completed to determine whether relationship existed between SES
and identification of language and literacy risk.
Table 4
Socioeconomic Status (SES) Reported by Caregivers of Children Participating in the Study
(n = 27)
Gross Annual Income
TD
DLD
Less than $20,000 (%)
1; 2.4%
3; 7.5%
$20,000 - $44,999 (%)
1; 2.4%
2; 5%
$45,000 - $139,999 (%)
6; 14.5%
9; 22.5%
$140,000 - $149,000 (%)
1; 2.4%
1; 2.5%
$150,000 - $199,999 (%)
n/a
1; 2.5%
$200,000+ (%)
n/a
2; 5%
Missing data
32; 78%
18; 45%
Note. TD = typical language development; DLD = developmental language disorder; TD and
DLD columns list the number of caregivers in each category, followed by the % of parents from
the subset who reported SES

Procedures
Following initial language and literacy screenings, a research diagnosis of DLD or TD
was confirmed via performance on multiple language, cognition, and literacy measures
according to stringent criteria found to be 80% sensitive for identification of DLD (Nitido &
Plante, 2020; Plante & Vance, 1994). Children completed the following three norm-referenced
measures: the Clinical Evaluation of Language Fundamentals – Fifth Edition (CELF-5) Core
Language Score (CLS; Wiig, E.H., Semel, E., & Secord, W. A., 2013), the Primary Test of
Nonverbal Intelligence (PTONI; Ehrler & McGhee, 2007), and portions of the WoodcockJohnson – Fourth Edition (WJ-IV; Mather & Wendling, 2014). The Core Language Score (CLS)
of the CELF-5 was used as a metric of receptive and expressive language abilities. This
composite score is comprised of four subtests: Sentence Comprehension, Word Structure,
Formulated Sentences, and Recalling Sentences. Participants in the DLD group needed to
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demonstrate a CELF-5 CLS of less than or equal to the 25th percentile. Participants in the TD
group needed to score between the 40th and 85th percentile on the CELF-5 CLS. Participants in
both groups required demonstration of sufficient nonverbal intelligence, evidenced by scoring a
minimum of standard score of 75 on the PTONI (M = 100, SD = 15).
Finally, students completed Letter-Word Identification Score of the WJ-IV, which is a
measure of word reading ability. For participants in the DLD group, word reading abilities could
vary from low (less than the 25th percentile) to mid (between 25th and 40th percentiles) to high
(greater than the 40th percentile). Participants in the TD group needed to score between the 40th
and 85th percentile on the CELF-5 CLS and display word reading abilities between the 25th and
85th percentile.
In addition to norm-referenced measures, the participants completed a nonword repetition
task to assess speech perception, phonological working memory, and speech intelligibility.
Nonwords are “false” words that abide by the linguistic rules of how sounds and letter
combinations may be arranged in a word. During this task, the participants were required to
repeat increasingly complex nonwords aloud (i.e., words increasing in length and/or complexity
of sound combinations). From their spoken productions, a calculation of percent consonants
correct (PCC) was obtained. PCC is measured by comparing the expected adult production of a
word or sounds with the child’s actual production(s).
Additional exclusionary criteria included the following: exhibiting fewer than three
articulation errors on a screening measure (National Institute of Health RO1, 2018) and no
previous diagnosis of autism-spectrum disorder, hearing loss, or intellectual disability (e.g.,
Down syndrome). From this assessment battery, 40 children were identified in the DLD group
(25 males, 15 females; M age = 5;6).
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Results
To answer the research questions, language, literacy scores, speech intelligibility scores, and
key parental report questions of the completed family background questionnaire survey were
examined for both the TD and DLD groups. We examined whether parents noted any concerns
of their children’s language level, reading level, or speech intelligibility. For those children
identified as being at risk for DLD, we examined whether their parents perceived any deficits
before the study began by performing a Pearson correlational analysis. Table 5 displays how
language level, reading level, and speech intelligibility of all participants in the study correlated
with caregiver concern on a variety of linguistic domains.
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Table 5
Correlations Between Language Level, Reading Level, Speech Intelligibility and Caregiver
Concern for All Participants (n = 81)
Language
Level
1
-.329**
.406**

Reading Level

Speech
Intelligibility
.406**
-.487**
1

Language Level
.329**
Reading Level
1
Speech Intelligibility
-.487**
Areas of Concern
Rec. Lang.
Home
-.183
.163
-.426**
School
-.212
.210
-.386*
FR
-.183
.026
-.197
Exp. Lang.
-.386**
.263*
-.424**
Reading
Decoding
-.316**
.268**
.037
Comprehension
-.207
.179
-.286
Writing
Composition
-.145
.088
-.004
Spelling
-.308**
.392**
-.205
Speaking Clearly
-.363**
.226*
-.094
Attention
-.287**
.099
-.296
Memory
-.068
.065
-.127
Other
.004
.026
.186
Note. Language Level = CELF-5 CLS; Reading Level = WJ-IV Letter-Word Identification, with
1 representing TD and 2 representing DLD; Speech Intelligibility = Percent Consonants Correct
(PCC); Rec. Lang. = Caregiver concern on understanding communication; * = p ≤ .05; ** = p ≤
.01
First, we examined how speech intelligibility related to caregiver concern of language
and literacy skills. Speech intelligibility was significantly and moderately associated with
caregiver concern in two domains: understanding communication at home (.43) and children’s
expressive language skill (.42) (p <.01). Speech sound production was significantly and
moderately associated about language abilities (.41) (p <.01).
We examined how language and/or literacy level related to caregiver concerns. Several
positive correlations were observed between language level and caregiver concern on language
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and literacy skills. Child’s language level was significantly associated with caregiver concern in
the following domains: expressive language (-.39), reading (-.32), spelling (-.36), and forming
meaningful spoken sentences (.36), and attention (.29) (p <.01). These weak associations indicate
that caregiver concerns were not closely related to the participants’ actual speech, language, and
literacy levels. As with language level, the correlations between reading level and caregiver
concern were significant (.33) (p < .01). Child’s literacy level was significantly associated with
caregiver concern in reading (.27), and writing (.39) (p <.01). These associations were weak,
indicating that caregiver concerns were not closely related to the participants’ literacy levels.
To address our third research question, we examined the parental education level of
children identified with DLD. As previously mentioned, parental education level in this study
refers to the primary caregiver(s) or guardian(s) responsible for a child at the time data was
collected. Table 6 displays the caregiver education level of participants in the study.

Table 6
Caregiver Education Level (n = 37)
Caregivers in TD Group
(n = 9)
Parent /
Parent /
Guardian 1
Guardian 2
(n; % of
(n; % of
sample)
sample)
n/a
1; 2.4%
n/a
2; 4.9%

Caregivers in DLD Group
(n = 17)
Parent /
Parent /
Guardian 1
Guardian 2
(n; % of
(n; % of
sample)
sample)
n/a
n/a
3; 7.5%
2; 5%

Less than high school
High school
diploma/GED
Some college
2; 4.9%
1; 2.4%
2; 5%
Associate’s degree
2; 4.9%
2; 4.9%
1; 2.5%
Bachelor’s degree
5; 12.2%
2; 4.9%
7; 17.5%
Master’s degree or
n/a
1; 2.4%
5; 12.5%
higher
Missing data
32; 78%
32; 78%
22; 55%
Note. TD = typically developing; DLD = developmental language disorder
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3; 7.5%
3; 7.5%
7; 17.5%
2; 5%
23; 57.5%

Note that the number of individuals who answered questions was extremely limited. For
families in the TD group, only 9 out of 41, or 22% of families, reported caregiver education
levels. Rates were also relatively low in the DLD group: only 17 out of 40, or 43% of families,
reported caregiver education levels. Additionally, few families reported SES. Of the families
who reported SES, most appeared to have at least one caregiver who had completed at least a
bachelor’s degree or higher. These findings are reflected in reported caregiver education levels.
In this sample, 44% of caregivers from the TD group and 75% of caregivers from the DLD group
completed a bachelor’s degree. Given the limited number of participating families who
completed the SES portion of the caregiver/parent questionnaire and the limited range of gross
annual income, a subsequent correlational analysis was not completed to determine whether
relationship existed between SES and identification of language and literacy risk
Discussion
In this current study we investigated whether parental concern and parental education
level influenced a child’s likelihood of being referred for speech/language therapy. Three
questions were posed: 1) Did caregivers of children identified with DLD in our study report
concerns of language and/or literacy prior to the study, 2) What is the relationship between
children’s language, literacy, and speech development and caregivers’ perception of DLD, and 3)
What is the caregiver education level of children identified with DLD, and is this related to early
identification of dyslexia and/or DLD? Caregivers of children with and without DLD voluntarily
provided demographic information on themselves and their children through a questionnaire.
Demographics were compared and a Pearson correlational analysis was conducted. This
discussion section will address findings concerning each question, implications for clinical
practice, and limitations of the study.
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Question 1 – DLD Kindergarten Children and Reported Caregiver Concern
The first question of interest was to explore whether caregivers of kindergarten children
with DLD reported concern of language/literacy skills prior to the identification of DLD in the
current study. As discussed previously, parental concern is a key criterion that dictates when a
referral is issued for an evaluation. In the United States, if the evaluation yields a clinically
significant language delay or disorder, children ages three and up are eligible to receive
speech/language therapy by an SLP through the Individuals with Disabilities Education Act –
2004 (IDEA, 2004). If a child is identified as qualifying to receive SLP services, children are
placed on an individualized education plan (IEP). The children in this study were all enrolled
kindergarteners in a U.S. public school system. Given this fact, one measure of degree of
parental concern included whether a child had an existing IEP for a DLD.
Only 35% of children in the DLD group had a current IEP when the study began. Twothirds of these children had a current IEP for a speech-sound disorder and one third had a current
IEP for global developmental delay. Global developmental delay is a diagnostic category in
which children demonstrate delays in many skill areas, often including gross motor skills, fine
motor skills, cognitive development, language development, speech development, and
social/emotional development. While children with global developmental delay may have a DLD
as a part of their disability, this status is not explicitly specified by the global developmental
delay label alone. All the children in the DLD group presented with clinically significant
language deficits, however, over 60% of these children in the sample did not have a current IEP
in any area. Moreover, the percentage of caregiver concern did not closely align with the
percentage of participants with the presence of a language disorder.
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Caregiver concern in language, literacy, and comprehension, however, was significantly
related to the presence of DLD and risk for dyslexia. When caregivers noticed atypical and/or
concerning behaviors, their suspicions were likely to be correct. The challenge is that caregivers
are not consistently noticing or reporting deficits in these areas. With our limited data, it appears
that reduced sensitivity to children’s struggles in language or literacy skills occurred across
caregiver education levels and family SES levels. Concern reports were also limited to outwardly
visible skills. Caregivers did not accurately identify deficits in language or reading
comprehension in this study.
Question 2 – Developmental Skills Related to Reported Caregiver Concerns
The second question of interest examined which areas of a language, literacy, and speech
development would alert caregivers to the possible presence of DLD. Consistent with the results
of previous studies, caregivers only reported concerns in externally visible characteristics
(Tomblin et al., 1997; Nation et al., 2016; Wittke & Spaulding, 2017). Moreover, caregiver
concerns were inconsistently reported even in more visible areas of development. In general,
deficits in children’s expressive language abilities, speech-sound production, decoding while
reading, and maintaining attention were the most likely to raise concern in caregivers. These
skills are outwardly visible to caregivers. Less visible skills, such as spoken and written language
comprehension, following directions, and memory, were virtually unrelated to caregiver concern.
The mismatch between comprehension skill and caregiver concern highlights a significant
challenge for caregivers and diagnosticians alike. Listening comprehension deficits are hard to
identify, particularly if they occur in isolation, and there are few effective ways to screen for
these challenges (Alonzo et al., 2016; Nation et al., 2004; Wittke & Spaulding et al., 2017).
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Despite some awareness of more visible expressive language skills, even these concerns
were not consistently reported, raising concerns about the reliance on parental identification as a
key to early identification of DLD. While significant deficits in language and literacy skills were
noted for all participants in the DLD group, only one-fifth (20%) of parents in the DLD group
reported concerns about their child’s language or reading skills. In essence, 80% of parents were
not concerned with their child’s language or reading skills, even though their children did have
DLD.
Language disorders in the absence of noticeable, atypical behaviors (such as a speechsound disorder) are harder to identify. A small percentage of children in the DLD group had an
IEP for a speech-sound disorder, but all children in the DLD group passed an articulation
screener, making two or fewer errors. Therefore, any speech-sound disorders that these children
demonstrated were relatively minor and/or age-expected speech-sound errors. All 40 children in
the DLD group presented with clinically significant language deficits, but these deficits were
currently not being treated. This could be because the deficits were more subtle. However, it
could also be because of how public school systems define a “clinically significant” disorder.
In this study, a “clinically significant” language deficit was characterized by a specific
performance profile on the CELF-5. A child was identified as DLD with a significant language
disorder if they scored at or below the 25th percentile on the CELF-5 Core Language Score.
Researchers can identify children for studies if they achieve the 25th percentile or lower on a
standardized assessment (Nitido & Plante, 2020). Montana public schools employ stricter
diagnostic criteria than the criteria used in this study. In Montana, children need to score two
standard deviations below the mean in one skill area (e.g., language only) or one and a half
standard deviations below the mean in two skill areas (e.g., speech and language). This system
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sets arbitrary cut-points on child performance that may or may not reflect the actual diagnostic
criteria of the assessments found to be sensitive to identifying DLD (Nitido & Plante, 2020;
Plante & Vance, 1994). Children in this study who performed between the 16th and 25th
percentile on the CELF-5 would not qualify for services in the schools, even though performance
in this range is clinically significant for research purposes. These children have a DLD that
functionally impacts their communication skills, but their language performance levels are not
low enough to qualify for the state special education services. It should be noted that although
Montana IEP qualification standards are discussed for discussion purposes, these standards are
common across the majority of education systems across the U.S.
Low cut-points (such as 2 standard deviations below the mean in a single domain) fail to
capture all children who struggle with DLD. These numbers are often arbitrarily selected and
leave out many students who have significant challenges (Spaulding, Plante, & Farinella, 2006).
Additionally, the existing referral and diagnostic practices used in public schools do not
adequately identify DLD. Kindergarten children with a DLD are unlikely to have an IEP unless
they have a concomitant speech sound disorder. If our sample in this study reflects overall
population norms, then children with DLD are not being identified as they should. As discussed
earlier, most teachers and SLPs rely on parental concern to issue referrals for a language
evaluation. Based on the disparities between child performance and parental concern observed in
this study, parental/caregiver concern is not a sufficient referral tool. Too many children with
DLD are going unidentified. These children are prevented from accessing early intervention
services that could help minimize or even eliminate long-term effects of DLD.
Narrow, somewhat arbitrary diagnostic criteria also fail to capture all children with
dyslexia (Wagner et al., 2020). Dyslexia diagnoses are often issued when children fail to read or
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write at a level commensurate with their peers. However, as discussed earlier, a more accurate
definition of dyslexia characterizes the disorder as an unexpected discrepancy between oral
language skills and written language skills (in both reading and writing). If this is the case, then
children with this mismatch between oral and written language skills occur across the
developmental continuum, not only at the lower end of the spectrum (where current diagnostic
measures land). One way for clinicians to address both issues is to lobby at the state level to alter
the eligibility criteria for special education services in the schools.
Question 3 – Parental Education Level of Children with DLD
The third question of interest explored how parental education level influenced a child’s
likelihood of having a diagnosed DLD. Many studies have examined how maternal education
level influences children’s language and literacy success (Tomblin et al., 1997; Rowe et al.,
2016; Wittke & Spaulding, 2017; Sultana et al., 2020). However, there are several limitations to
maternal education level as a valid measuring tool. First, this method fails to consider how
paternal education level impacts likelihood of having a diagnosed language disorder. Second,
this method assumes all families operate in a framework where the child spends most of the time
with a mother, which may not align with modern family systems for a variety of reasons (e.g.,
stay-at-home fathers, single-father families, LGBTQ+ family models, and foster
care/guardianship). By examining caregiver education level overall, the researchers in this study
attempted to address this gap between the current evidence base and the modern variety in family
structures. The researchers collected data without differentiating gender in the process. Parents or
guardians reported information on intake documentation and the family background
questionnaire as “Parent/Guardian 1” and “Parent/Guardian 2”, if applicable. Gender was never
explicitly specified for any of the caregivers completing the family background questionnaires,
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and thus we feel this type of reporting continue for future studies to expand research beyond the
limited gendered maternal education levels.
Unfortunately, insufficient data was available on caregiver education levels in the both
the TD and DLD groups. As noted, only 32% of caregivers reported their education levels for
our study. In this sample, 44% of caregivers from the TD group and 75% of caregivers from the
DLD group completed a bachelor’s degree. These results would be double – or triple – the
current national average for attaining a bachelor’s degree, which falls at 22.5% (US Census
Bureau, 2020) and thus it did not appear to reflect the standard curve. Additionally, these
findings appear to contradict the robust body of research relating maternal education levels and
DLD (Rudolph, 2017; Vernon-Feagans et al, 2020; Wittke & Spaulding, 2017). Given the underreporting of our participating families for this portion of our study we did not conduct any
correlational analysis and no meaningful comparisons could be drawn. We do, however, reflect
on why only this portion of our caregiver survey was not completed.
Several factors may have influenced why caregivers did not report education levels on
the surveys. First and foremost, the topic of SES and associated education status may be
sensitive to participating families and many appear reluctant to divulge their income because it is
viewed as private. Moreover, it is likely than participating parents/caregivers may not have
understood the relevance of this information to the current study to their child’s language and
literacy success and as such chose to disregard these questions
Another reason for why we found the current results, such as the higher-than-average
bachelor’s degree could be due to sample bias secondary to general demographic trend. Although
those participating in the study lived in different parts of the country, including Worcester,
Massachusetts, a location a diverse SES and educational levels, the majority of the participants
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(and their parents) lived in Missoula, MT. As a college town, many Missoula residents complete
college degrees. Moreover, this more-educated sample of parents/caregivers may be biased
because these families may have been more likely to have research experience and/or see value
in reporting all information as relevant to this study.
Clinical Applications and Future Directions
Given that current tools to identify children are insufficient to sensitively identify
children with DLD and early literacy deficits such as dyslexia, it is important to conduct research
to determine what factors may help or hinder early identification of children. Few reliable
language screeners currently exist. Many researchers, clinicians, and families are currently
working to develop more effective screening measures (Adlof & Hogan, 2019; Hendricks et al.,
2019; Rice, 2019). Efforts are needed at the local, state, and national level to increase public
support and funding for new screening measures. In Montana, there is no mandated screening
protocol to identify language disorders in kindergarten children. However, there is a current early
identification model in use for dyslexia. Decoding Dyslexia is a grassroots, parent-led advocacy
group with chapters located in all 50 states (Decoding Dyslexia, n.d.). In 2019, the Montana
chapter of Decoding Dyslexia successfully advocated a state law to be passed that mandates the
use of early screening measures to identify dyslexia (Montana Dyslexia Screening and
Intervention Act, 2019). Now that there is a legal requirement for schools to screen for dyslexia,
stakeholders are more willing to invest in research to develop effective early screening measures.
No such advocacy efforts have led to mandatory screening for DLD, despite advice from
experts in the field of speech-language pathology (Adlof & Hogan, 2019; Rice, 2019). While
some researchers, such as those in our large-scale NIH study are attempting to develop early
screening measures to sensitively identify DLD and dyslexia at an early age, we need to raise
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awareness of the high prevalence of these types of deficits and how early intervention in
language and literacy can prevent related academic failure. We need to continue to troubleshoot
ways to help educators implement early screeners with minimal burdens on their time or energy
(Komesidou et al., 2022).
Since there are not currently effective screening measures for language disorders in
young children – and since parental awareness is not a sufficient tool to identify early language
challenges – alternate measures for language disorders are needed. The authors recommend
SLPs, parents, educators, and others concerned with childhood DLD should also advocate to
mandate early screening and invest in the development of effective screening measures for
language disorders. This could help mitigate the under-identification of children with DLD that
is prevalent across the United States.
Limitations
The findings from this study revealed several of the factors that impede children with
dyslexia and/or DLD from receiving the diagnosis that would help them get services. However,
there are several limitations to these findings. One limitation is that no data was collected on the
participants’ evaluation history. None of the children in the DLD group had a current IEP for a
language disorder. However, no data was collected to determine whether these children had ever
been evaluated for a language disorder before their involvement in the present study. They could
have been evaluated by concerned individuals before starting kindergarten, but may not have
scored low enough to be diagnosed with a disorder.
Another substantial limitation is how few caregivers reported education levels.
Researchers need to modify how we determine risk for DLD and dyslexia to fit more modern
family structures. No new information was afforded by the present study because of under-
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reporting. The apparent finding that children with DLD had parents with higher education levels
than the national average should be disregarded. Future researchers should address this question
again, possibly by using follow-up measures, to ensure that adequate data is collected to examine
overall parental/caregiver education levels as they relate to DLD.
Conclusion
DLD and dyslexia remain highly prevalent, underdiagnosed disorders that negatively
impact academic and social outcomes for countless children. While caregiver concern is
currently used as a key identification tool for children with DLD, it appears insufficient to
accurately identify over half of children with this disorder. Caregiver concern, when present,
aligns with more readily observable deficits in language and literacy skill. Caregiver concern
does not reliably align with more subtle language and literacy deficits. Given this information,
speech-language pathologists, related service providers, teachers, parents, and guardians ought to
increase advocacy efforts to develop effective screening tools to identify DLD and dyslexia in
young children.
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